In vitro cartilage tissue formation by Co-culture of primary and passaged chondrocytes.
Passaging chondrocytes to increase cell number is one way to overcome the major limitation to cartilage tissue engineering, which is obtaining sufficient numbers of chondrocytes to form large amounts of tissue. Because neighboring cells can influence cell phenotype and because passaging induces dedifferentiation, we examined whether coculture of primary and passaged bovine articular chondrocytes in 3-dimensional culture would form cartilage tissue in vitro. Chondrocytes passaged in monolayer culture up to 4 times were mixed with primary (nonpassaged) chondrocytes (5-40% of total cell number) and grown on filter inserts for up to 4 weeks. Passaged cells alone did not form cartilage, but with the addition of increasing numbers of primary chondrocytes, up to 20%, there was an increase in cartilage tissue formation as determined histologically and biochemically and demonstrated by increasing proteoglycan and collagen accumulation. The passaged cells appeared to be undergoing redifferentiation, as indicated by up-regulation of aggrecan, type II collagen, and SOX9 gene expression and decreased type I collagen expression. This switch in collagen type was confirmed using Western blots. Confocal microscopy showed that fluorescently labeled primary cells were distributed throughout the tissue. This coculture approach could provide a new way to solve the problem of limited cell number for cartilage tissue engineering.